In the past six years, 37 patients with gastrointestinal bleeding of obscure origin had their bleeding sites localised preoperatively or intraoperatively. Preoperative investigations followed a regime consisting of endoscopy, barium meal and follow through, small bowel enema, 9mTc pertechnetate scan, 'mTc-labelled red blood cell scan and selective coeliac and mesenteric angiography. Bleeding lesions were localised preoperatively in 36 patients. In one patient, diagnostic laparotomy had to be carried out immediately before any investigation because the bleeding was severe. At operation, angiosarcoma of ileum was found. Unless preoperative investigations showed the lesions to be in anatomically fixed organs like the duodenum or colon, the lesions had still to be found at operation. Palpation and transillumination detected the lesion intraoperatively in 21 patients while only some lesions were found in three patients with multiple lesions. Sigmoidoscopy through enterotomies was required in one patient. Intraoperative enteroscopy was done for small lesions not found grossly at operation in nine patients, to detect additional lesions in three patients or to rule out suspicious lesion shown on preoperative tests in one patient. In another patient with diffuse lymphoma of small bowel with bleeding from only a small segment of jejunum, injection of methylene blue intraoperatively through a previously placed angiographic catheter stained the bleeding segment of jejunum blue. This segment was identified easily and resected. These preoperative and intraoperative localisation procedures were simple and effective and we recommend them to be used more freely.
Gastrointestinal bleeding is a common emergency, accounting for about 500 to 1200 admissions per million population per year.'" Fortunately most of these bleeding lesions are situated at sites easily accessible to endoscopic examination and diagnosis can speedily be made in 80 to 90% of patients by emergency oesophagogastroduodenoscopy alone.'
In the minority that remains undiagnosed after conventional investigations, many will never bleed again.' A problem, however, arises when bleeding becomes massive, continuous or recurrent, and when the bleeding lesions are malignant. The investigation of such patients is notoriously difficult and very often a disproportionately large amount of medical resources and time are used."' Localisation of the bleeding source is important in the management because once it is found, diagnosis becomes simple and a rational and hopefully curative treatment can be offered. Localisation can be done preoperatively or intraoperatively with a wide range of investigatory procedures, the correct choice of which can sometimes be difficult. Our experience in the management of such patients in the past six years form the basis of this report.
Methods

PATIENTS
Between 1979 and 1985, 2751 patients with gastrointestinal bleeding were admitted into our unit. Thirty four patients (1-2%) presented with bleeding of obscure origin which is defined as a failure to Barium meal and follow through was done on 21 patients and small bowel enema on six. Eight out of the 27 examinations revealed either tumours or ulcers in the small intestine. In a patient who had Polya gastrectomy 10 years ago, gastroscopy and selective angiography revealed bleeding from the afferent loop. Barium meal and follow through, however, failed to show the afferent loop. A catheter was introduced into the afferent loop through a gastroscope and injection of barium revealed a lesion at the end of it. Laparotomy showed it to be a leiomyosarcoma (Fig. 1 ). These barium examinations, however, had their limitations. Only larger polyps in the two patients with Peutz-Jeghers syndrome were shown up. Most of the smaller polyps had to be found at operation by intraoperative enteroscopy. In a patient with aortoduodenal fistula with a thrombus in the duodenum, barium meal and follow through misdiagnosed it to be a duodenal tumour (Fig. 2 ). In the last year of our study, six patients had small bowel enema; although small bowel enemas were technically more difficult to perform than barium meal and follow through, they gave much better delineation of small bowel lesions. Coeliac and mesenteric angiography was found to be most valuable in the diagnosis and localisation of vascular lesions (Fig. 3) . It was especially useful in patients who were bleeding actively and in patients who had multiple lesions in the small intestine. Emergency angiography was performed whenever the rate of bleeding was greater than 1 ml per minute to give a reasonable chance to show the bleeding sites. In 11 patients, angiography was done before barium examinations of the small intestine. The bleeding sites were shown up in 10 patients while 99mTc-labelled red blood cell scan demonstrated the lesion in the last patient. Seven of these patients underwent emergency operations without further investigations because of active bleeding. For the other four patients, the bleeding stopped after angiography and subsequent barium examinations diagnosed the nature of the bleeding lesions. As angiography only revealed the bleeding sites in these four patients, these two tests were complementary to each other. In a patient with multiple jejunal diverticuli and another patient with extensive small intestinal lymphoma shown on barium studies, angiography located the bleeding sites at the proximal jejunum (Fig. 4) positive. On the occasion when it failed, the bleeding had already stopped. This scan could detect a slower rate of bleeding than angiography but it could only give a rough localisation of the bleeding site.
The bleeding lesions were localised preoperatively in 36 patients. We had to do diagnostic laparotomy only once on a patient with such profuse bleeding that emergency operation had to be performed immediately. At operation, a large bleeding angiosarcoma of the ileum was found.
INTRAOPERATIVE LOCALISATION (Table 2) By simple palpation and transillumination, lesions were detected in 24 of the 37 patients though only part of lesions were palpable in the three patients with Peutz-Jeghers syndrome and blue rubber bleb naevus syndrome.
Multiple enterotomies and eversion of mucosa was messy and troublesome. It was used only once in a patient with blue rubber bleb naevus syndrome. The haemangiomas in the small intestine were so numerous that the whole small intestine could be inspected with this method" after their removal.
Intraoperative enteroscopy was done on 15 patients. This was accomplished by a fibreoptic colonoscope which was inserted through the anus in 14 patients and through an enterotomy (for excision of polyp) and the anus in one patient. The technique 9 10 group.bmj.com on June 23, 2017 -Published by http://gut.bmj.com/ Downloaded from has been well described.'" This is an easy procedure, the abdominal surgeon helping to manipulate the tip of the fibreoptic enteroscope up the colon through the ileocaecal valve into the terminal ileum. The whole small intestinal mucosa could be inspected by telescoping the small bowel onto the enteroscope. This procedure detected lesions that failed to be detected grossly in nine patients, helped to detect additional lesions in three patients and ruled out suspicious lesion in the jejunum shown on small bowel enema in another patient. In two patients with caecal angiodysplasia, it failed to detect the lesions. Preoperative tests located the bleeding sites to be in the caecum, however, and right hemicolectomy provided cure in both cases.
On only one occasion was injection of methylene blue through a previously placed angiographic catheter required. In this patient who had extensive small bowel lymphoma with bleeding only from a small segment of jejunum, the bleeding site was found by selective angiography preoperatively. The catheter was left in situ. At operation, injection of methylene blue stained the segment of jejunum containing the bleeding ulcers blue. This segment was identified easily and resected.
Discussion
Investigation of patients with bleeding of obscure origin in the gastrointestinal tract is usually time consuming and difficult. The history given by patients is rarely helpful. A strong family history with facial stigmata might suggest haemorrhagic telangiectasia, Peutz-Jeghers or blue rubber bleb naevus syndrome. Haematemesis is a reliable clue that bleeding is occurring above the duodenojejunal flexure. The colour of the stool is not useful in predicting the site of bleeding as it depends on the transit time of the blood bolus, the amount of blood as well as on the actual site. '4 Emergency oesophagogastroduodenoscopy should be a routine as acute mucosal lesions can be transient and heal rapidly.'"6 A side view duodenoscopy is useful in diagnosing biliary and pancreatic bleeding.'0 Urgent colonoscopy also yields valuable information,'7 though technically it can be difficult when bleeding is profuse. Colonoscopy after a normal double contrast barium enema also give a high diagnostic yield. 8
The small bowel enema as done by duodenal intubation and infusion of both barium and air or carboxymethyl cellulose solution to obtain double contrast pictures gives superior delineation of small bowel mucosal lesions when compared with a standard barium meal and follow through examination.92" It was useful in the diagnosis of tumours of the small intestine and it should be done when patients present with slow and continuous bleeding in order to diagnose or to rule out neoplastic lesions. It is complementary to angiography when bleeding is more profuse as angiography will most of the time reveal only the bleeding sites while the nature of the lesions has to be demonstrated by barium examinations. The limitation of barium studies is that superficial mucosal lesions and small vascular lesions may not be shown up.
Selective coeliac and mesenteric angiography had proved to be valuable in localising bleeding sites, especially in patients with multiple gastrointestinal lesions, and in diagnosis of arteriovenous malformations and vascular lesions. Similar experience is shared by other authors. l 21
I Emergency angiography should be carried out immediately during active bleeding before barium examinations as barium in the bowel will obscure details of the angiography for at least a week.
"mTc pertechnetate scan is based on the principle that the gamma emitting ion is secreted by the stomach and any ectopic gastric mucosa present in the Meckel's diverticulum in the same manner as chloride, yielding a positive image with the use of a gamma camera.23 Such ectopic mucosa is found in 80 to 90% of patients with symptomatic Meckel's diverticulum. 24 The false negative rate was 25 to 50%25 26 and false positives are seen in a wide range of conditions.'0 Despite these false negative and false positive rates, a young patient with gastrointestinal bleeding of obscure origin with a positive 9`mTc Pertechnetate scan will strongly support the diagnosis of Meckel's diverticulum.
'Tc-labelled red blood cell scan27 and OOmTc sulphur colloid scan' have the advantage that they can detect slower rate of bleeding than angiography. In animal studies, in the former test, about 30-60 ml of blood must extravasate before it becomes positive while the latter test can detect blood loss of only 0 1 ml/min. Unfortunately, both techniques have a false negative rate of 40-50% and false localisation can occur if the isotope lost into the gut moves caudally between scans."'`OmTc sulphur colloid scan can be repeated every few hours, if necessary, to monitor rebleeding. In this respect it is superior to the 9 9mTc-labelled red blood cell scans which could not be repeated in a few days because of the slow decay of the hot spot. 27 We found`mTc-labelled red blood cell scan is more sensitive than angiography in demonstrating bleeding lesions. It gives only a rough localisation of the bleeding sites, however, and no information on the nature of the bleeding lesions. In the era when preoperative investigations to localise the bleeding sites were not available, laparotomy yielded a diagnosis in only about 30% of cases.9 The search for the bleeding site by direct examination of the gut is usually fruitless even if the patient has bled shortly before operation" and no lesion could be found with post mortem examination in 5-7% of patients.3' 32 As these patients rarely die of exsanguination when managed conservatively by adequate blood transfusions10 we adopted a policy of withholding surgery as far as possible until the source of bleeding is localised. Emergency measures of undertaking a resection (usually a partial gastrectomy or subtotal colectomy) without having identified the bleeding site should nowadays be condemned.10
With a logical plan of approach and advance in technology, fewer and fewer patients will have to struggle on with recurrent anaemia for months or years or will have to take the choice of a diagnostic laparotomy with its poor diagnostic yield. For patients that we fail to localise the bleeding site after complete investigation, we prefer to wait. These patients are closely followed up and immediately reinvestigated when bleeding recurs. For those surgeons who elect to do diagnostic laparotomy,'°i ntraoperative localisation should be used if gross examination fails to find the lesions. We have also found intraoperative enteroscopy most valuable in detecting small lesions, especially when they are multiple and inside the small intestine. Intraoperative enteroscopy is easy, effective and has little complication and should therefore be used more freely. In the rare occasion when intraoperative enteroscopy cannot be used, as in our patient with extensive involvement of the gastrointestinal tract by lymphoma and with active bleeding from only a small segment of small intestine, injection of methylene blue at operation through a previously placed angiographic catheter after selective angiography may be helpful in finding the bleeding lesion. 
